____L___£-_ 
_ 


6hf;1t p-}t/Xi 


. ,~- 
"- 
"....~i{,,, 
1', -PL 
-C'''- 
----- 
- 
-- 
-- 
'".., 


!J1/fr? ,[ ))/0f2 '1 
--?-L--- 


fYvlM L 


•• 
• 
o_.{:- 
_ 


0.00 


0.00 


0.00 


Memo 


I-Turn second side as per Folio FA647 
2- File transition lines smooth.' 
3-Scribe part # as per Dwg D350-748-24I 


MORI SEIKI CNC LATHE LARGE 


Start Qty: 
1.00 


Req'd Qty: 1.00 


Mori Seiki 


Mcri Seiki 
- fill:. 
~_~.-;1 
Mori Seiki CNC Lathe Earge 


Mori Seiki CNC Lathe Large 


120 


1111111111111111111111111 


110 


1111111111111111111111111 
QC 


Quality Control 


Start Date: 
8/31/20 II 


Required Date: 9/2/2011 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


Qty 
Approval 
Approval 
DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Chief Eng I 
Prod Mar 
QC Inspector 


, , 


- 


;r ~ .•• 
" -------- ~~~ 


.~~." 
~. ~. 


"I 
1 
J 
J.. 


/' 


r~........ 
.......""'- 
NCR: Yes No - DQA: __ 
' 
Date: 


QA: Nle Closed: _",__ 
,__ ~' Date: 


", 
••••••• 
-or 
" t 


Fault Category: 
_ 


Disposition: 
_ 
. 


~'. 
"h 
WORK ORDER NON-CONFORMANCE 
(NCR) 
~ 
NCR: 
.•~'%~, 
\. 
Corrective Action 
Section 
B 
' 
""\ 
DATE 
STEP 
Description of NC 
Action Description 
Sign & 
Verification 
Approval 
Approval 
Section A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


-- 
. 
'-0 


" 
_r , 


.- 
j 


~~ , 
'j 


• 
, 


- 


-.". 


Resolution: 
_ 


Part No: 
PAR #: 
_ 


• 
~OTE: Date & initial all entries 
~ 
2 
-- 


~:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 
."~~ ~ 
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~- 
-'~-_. 


'~."4-;.,: 
. 
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; 
.i,.~, 
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Setup Start 
1111111111111111111111111 


Stop 
1/11111111111111111111111 


CustItemID: 
Customer: 


111111111111111 


111111111111111 


Start Date: 
8/31/2011 
StartQty: ].00 
RequiredDate:9/2/2011 
Req'dQty: 1.00 


-«t•••. 


.' 
'f" 
'=-.~- 
__ 
-_-=--_=-==--- 
__- __.- -_-_-_-__ '_.-__-__- 
-_-_- 
__ 
-_-_-_===.c=--.-------------------==-==-::cc::-==c--_-- 
_ 


~ 
Work Order ID 73369 
11111111111111111111111111111111111 
, 
Wednesday, 
August 
3_1,_2_0_1_1_1_:_lO 
__:_13__PM_____________ 
_ 
_ 


'<! 
-ltem-IO:~D-350--748--241T-RN----. 
-Ac.c-ep-t 
.- 
---1-11111111111111111111111111111111111111111111111111111111111 
RevisionID: 
u. \ 
ItemName: 
Crosstube 
Turning 
Detail 


Reference: 


--~{-4-- --- 
/JvvJr; I (, 
j) /6(/)5 


0.00 
~:."" . 
Memo 


111111/ 11111 111111111 III/ 
. 
QC 


Quality Control 


-AP-pro-va-I-s: 
--Pr-O-ce-ss- 
P-'an-:------ _--_-._----D:~:==-~-=- 
_---Too-Hn-g: 
-~~~=-Da-te:-=---=--__ 
Run 
Start 
1111111111111111111111111 


QC: 
Date: 
SPC(YIN): 
__ 
Date: 
Stop 
1111111111111111111111111 
I 


Sequen~~101 
---- 
- 
.O.peration 
-- 
- ---- 
-.--.- 
- -S-etU-p/---To-ol-IO-T-oo-' 
#-P-'an-- Accept 
Reject 
Reject 
Insp. I 
I 
WorkCenterID 
Description 
RunHours 
Code 
Qty 
. 
Qty 
Number Stamp 
- 


130 
QC1- Inspect dimensions 
to dimension 
sheet 
0.00 


140 


1111111111111111111111111 
QC 


Quality Control 


150 


1111111111111111111111111 
.Crosstubes 


Crosstubes 


QC8- Inspect parts - second check 


Memo 


Large Fab 


Memo 


Grind machining 
marks. 


0.00 


0.00 


0.00 


0.00 


- 
j 
- , 
r 


12-~/~~_: 
.. \._.,i 


\~ 
. 
J.......'lr.. 


Q-l-~O 


l . 


------------------------------------ 
--------- 


Dart Aerospace 
ltd 


W/O: 
WORK ORDER CHANGES 


By 
Date 
Qty 
Approval 
Approval 
DATE 
STEP 
PROCEDURE 
CHANGE 
Chief Eng I 
Prod Mar 
QC Inspector 


- 
. 


r-__ 


. 
Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 
Date: 


NCR: 


"d. 
:" 
WORK ORDER NON-CONFORMANCE 
(NCR) 
...!/ 
., 
~.'. 
-~ 
t 
t>'" 
- 
Corrective 
Action 
Section 
B 
'Veiificati~n 
• 
Description 
of NC 
"- 
Approval 
~ 
DATE 
STEP 
Action Description 
Sign & 
Approval 
Section A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


- 


... 
C2J 
f40TE: Date & initial all entries 
~ 
. 
.(" 


Qt\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RavE 


- 
--- ~ 


Approval 
QC Inspector 
Approval 
Chief Eng I 
'Prod M r 
Qty 
Date 
By 


WORK ORDER CHANGES 


PROCEDURE 
CHANGE 


DRILL 
<Do.1'cl8 
T~LI10~ 
H<.l.E-I1+f'\ ••, (\J~F, 
Q+;y(lj 
PFK: (uFF i Zll FKcll""\. 


t;,l..J9 ~ 
("lJF-F, 
~~~ 
1Ci.::L1~ 
HoLE5 
(Yju<)/ 
BE P4RJ!LL£L 
&"'ITH- 
l-hLE 
If'J 
CPPO$ITi. (ufF \ 
'Si 
(;t\ 
Dw - 


DATE 


Dart Aerospace 
Ltd 


':WIO:. 
? 
tJ. 


• 


Part No:1>'3S"o-74-'8 - Zt.fl T(5.I'J 
PAR #: __ 


Resolution: 
_ 


Fault Category: 
NCR: Yes No 
OQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


IIII 
-.J 
:1 
~ 
Oate: 
_ 


Oate: 
_ 


-:.~ 


"i 


'-'-, 
WORK ORDER NON-CONFORMANCE 
(NCR) 
. 
NCR: 


• ..-..:c io~ 
-~ 
"/:"01':- 
Corrective Action 
Section B 
DATE 
STEP 
Description of NC 
Sign & 
Verification 
Approval 
Approval 
Section A 
Initial 
Action Description 
SectionC 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


.' 


'-- 
I 


:, ' 
,I 


I 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


j 


• 


#• 


~ . 


ct 
i"""l;;";. 


"" 
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.•.Jt::. 
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• 
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Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Cust Item ID: 


Customer: 


Accept 


11111111111111111111111111111111111 


------------- 
.----- 
--_._-- 


111111111111111111111111111111111111111111111111111111111111 


111111111111111 


111111111111111 


Work Order ID 73369 


Wednesday, August 31,2011 
1:10:13 PM 


Item ID: 
D350-748-241TRN 


Revision ID: 


Hem Name: 
Crosstube 
Turning 
Detail 


Start Date: 
8/31/2011 
Start Qty: 
1.00 


Required 
Date: 9/2/2011 
Req'd Qty: 1.00 


• 


Reference: 


1111111111111111111111111 


1111111111111111111111111 
I 


Stop 


Run 
Start 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


_. 
Date: 
_ 


___ 
Date: 


Set Upl 
Run Hours 


0.00 


Tooling: 


SPC (YIN): 


Memo 
" 
. 
0.00 


Issue P/O: 
d-lo QJsf-- 
Heat Treat to min 180 KSI As per Dwg 0350-748-241 
Sand Blast tube after Heat Treat 
PossiiJe Supplier: Vac Aero 
Ensure Certificate of Confonnity is attached 


Operation 
Description 


Outsource process - Heat Treat 


QC: 
. 
_ 


Outsourcel 


Outsource process - Heat Treat 


Approvals: 
Process Plan: 
Date: 


Date: 


Sequence IDI 
Work Center ID 


160 


1111111111111111111111111 


Memo 
0.00 


Ensure certificate of confonnaty is attached 


170 


. 
- 
"1/1111111111111111111 
1111 
Packaging 
, 
~ 
Packaging 


Receive & Inspect for Damage & Mat'( Certs 
0.00 
f. 
PO~!TIVE RECALL 


EFFECTIVE~AUTH 
fl:. 


RELEASED 
DATE __ 


180 


1111111111111111111111111 
QC 


QC6- Inspect dimensions to drawing 


Memo 


0.00 
b(Z~~~{(} 


Quality Control 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Approval 
DATE 
STEP 
Chief Eng / 
Prod Mar 
QC Inspector 


, 


~, 


. Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 


Date: 


". 
WORK ORDER NON-CONFORMANCE 
(NCR) 
NCR: 
..'- 
..,,;- 
-,.;. 
y: :" 


Description of NC 
Corrective Action 
Section 
B 
Verification 
Appr~val 
Approval 
DATE 
STEP 
Action Description 
Sign & 
Section A 
Initial 
Section C 
Chief Eng 
QC In,spector 
Chief Eng 
Chief Eng 
Date 
. 


... 
e 
~OTE: 
Date & initial all entnes 


•• 
So 


"j Oi:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


-----------------------------~-~- 
.. 
~._; 
- 
•" 
., 


.• 
- 
.- 
- 
_~_ 
_ __ 
- 
__ 
- 
__ 
_ 
~. 
~ 
__ 
~_ 
_0 
_. 
• 
. 
. 
_ 
-~- 
------------~-_._----~-----_ 
.. _-----_ 
.._- 
-- 
--------- 
--------- 
-" 
--- ------ 
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Setup 
Start 
111111111111111111111 
1111 


Stop 
1111111111111111111111111 
Item Name: 
Crosstube Turning Detail 


Revision ID: 


Item 10: 
0350-748-241 TRN 


Work Order ID 73369 
11111111111111111111111111111111111 
Wednesday, August 31,2011 
1:10:13 PM 


- 
.- 
- -------- 
----"-------------- 
---- 
---_._--------------~--- 


Accept 
111111111111111111111111111111111111111111111111111111111111 


•• 


Start Date: 
8/31/2011 
Start Qty: 
1.00 


Required 
Date: 9/2/2011 
Req'd Qty: 1.00 


111111111111111 


111111111111111 


Cust Item ID: 


Customer: 


QC: 
. 


Reference: 


Approvals: 
Process Plan: 
____ 
Date: 
Tooling: 


Date: 
SPC (YIN): 


Date: 
~ 


__ 
Date: __ 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Memo 
0.00 


Identify and stock in kanban rack 


Location: 
\7 <6"3~~~ 


'. 
--- 
-- 
- 
---~ 


Sequence ID/ 
Work Center lD 


]90 


1111111111111111111111111 
Packaging 


Packaging 


Operation 
Description 


Packaging 


Set Up/ 
Run Hours 


0.00 


Tool 10 
Tool # 
Plan 
Accept 
Reject 
Code 
Qty 
Qty 
Reject 
Insp.. 
Number 
Stamp 


200 


1111111111111111111111111 
- .. 
QC 


QC2] - Final Inspection 
- Work Order Release 


Memo 


0.00 


0.00 


Quality Control 


roval 
spector 


"'" 
'/"1 


".. 
:1,, 


proval 
spector 


~ 
! 
{ 


"',,! 
--~]. 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
App 
DATE 
Chief Eng / 
Prod Mar 
QCln 


Part No: 
PAR#: 
Fault Category: 
NCR: Yes 
No 
DQA: 
Date: 


Resolution: 
Disposition: 
QA: NlC Closed: 
Date: 
.,. 
WORK ORDER NON-CONFORMANCE 
(NCR) 
NCR: 
. 


Description of NC 
Corrective Action 
Section 
B 
Verification 
Approval 
DATE 
STEP 
Action Description 
Sign & 
Ap 
Section A 
Initial 
Section C 
Chief Eng 
QCln 
Chief Eng 
Chief Eng 
Date 


.. 


• 
~OTE: Date& initialall entries 


~ 
j" 
~:\fFORMS\Quality 
Assurance\approved QA\NCRWO RevE 
., 


.-....... - 
--.-. ~-"" 
, 
.._----- 


,--- 


,.. 


--_0_- 
. 
,_ __ 
_ 
. 
.. 
~~ 


Work 
Order 
10: 
73369 


• 
Pieklist Print 


Wednesday, August 31,2011 
1:10:11 PM 


Parent 
Item: 
0350-748-241 
TRN 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111111111111111111 


Page 1 
-----4 


Parent 
Item Name: 
Crosstube Turning Detail 
Start Date: 8/31/20 II 


Start 
Qty: 1.00 


Required 
Date: 9/2/2011 


Required 
Qty: 1.00 


Comments: 
IPP Rev:A 
New Issue 
08-03-06 
DD 
verified by:ec 
IPP Rev B 
Removed polish 
08.04.02 
EC 
verified by : DO 
IPP Rev C 
Removed LPS-3 
08.06.23 
Ec 
verified by: DO 
IPP Rev 0 
11.02.24 
as per dwg rev.F 
DD verf: JLM 


Component 
Item 10/ 
Replacement 
Mfg/ 
Item Name 
Item ID 
Purch 
Bin 
Primary 
.Last 
Route 
Unit of 
Qty on 
Qty per Kit 
Total 
Qty 
Date 
Status 
Item 
Location 
Location 
Seq ID 
Measure 
Hand 
Qty 
Issued 
Issued 


D6015-125 


1111111111111111111111111111111 
11111111111 1111111111111 
Crosstube Material 


Manufactured 
No 


HALL ~JV 


120 
Each 


!&£.Q!y 


22 


22 


22.0000 


Loc Code 


1111111111 


, 
....J 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


Resolution: 
_ 


Part No: 
PAR#: 
_ 
Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
-:;- 
WORK ORDER NON-CONFORMANCE 
(NCR) 


", 
Corrective 
Action 
Section 
B 
. 
Description of NC 
" r- 
... 
DATE 
STEP 
Action Description 
Sign & 
Verification 
Approval 
. Approval 
Section A 
Initial 
•• 
Section C 
Chief Eng \", 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


• 
NOTE: Date & initial all entries 
~ 
• <;)-i:\fFORMS\Quality 
Assurance\approved 
QAWCRWO 
RevE 
" 


,-~ 
.. ,.. .-t 
, . 


DART AEROSPACE LTD 
Work Order: 
7~3(P7', 
Description: 
Crosstube Assembly 
(AS350/355 
Hiah Aft) 
Part Number: 
0350-748-241 


.. 
Inspection 
DWQ:0350-748-241 
Rev: 0 
Paae 1 of 1. 
""\ 


FIRST ARTICLE INSPECTION CHECKLIST 
o First Article 
D Prototype 


Inspection Sheet 
Drawing Dimension 


<{ 
wc 
en 


2.240 
. 
.2:180 


2.180 


2.208 
._. 
2.234 


2.253 
2.272 


2.299 


0.063 


4.26 


RO.063 


RO.50 


Actual 
Tolerance 
Accept 
Dimension 


+0.005/-0.000 
~d--Ivr )" 
:~ 


+0.005/-0.000 
at I t;{'S 
./ 


+0.005/-0,000 
?/C<: '"'J 
'-'" 
+0.005/-0.000 
Q-."J.J"-J- 
---- 


+0.005/-0.000 
;(,:1~~ 
/ 
- 
+0.005/-0.000 
?-~-2<;~ 
~ 
+0.005/-0.000 
-1;;;"7J 
./ 


+0.005/-0.000 
d--r.JO~ l/ 
v. 


+/-0.010 
r?G"7 
/' 


+/-0.030 
.....// J.. (" 
/' 
+/-0,010 
'(j6'7 
../' 
+/-0.030 
.c,/)O 
v 


Reject 
Method of 
Inspection 


\.}[{'.I) 
I 


\V 


Comments 


c.. v~L •...OS-: 


l I 


I.lr 


c../er: V) 
I 
I 


Prototype Approval: 
N/A 


Date: 
N/A 


;'W 
V~1 f\ 


I( 
Ac,. 


I 


'! 
P/O 0350-748-201 


+0.005/-0.000 
r; Ire 
'-{ '5 
/ 


+0.005/-0,000 
Ll~) 
y 
+0.005/-0.000 
( 
.1 x<2.. 
,....-- 


+0.005/-0.000 
./r, - ?-De-, 
/ 


+0~5/-0,OOO 
.•••....?- 1(;, . 
/ 
+0.005/-0.000., 
..••lt.~ Si" 
/' 


+0.005/-0.QOQ..i." 
•.~ 7J 
....// 
+o:/::/:~~~~~~ 
1~ ,~ 


+/-0.030 
/. y, ')..(p 
.../ 


+/-0.010 
' 
. ('}(_"'"\ 
/' 


+/-0.030 
. ~')() 
./ 
\ 
/ 
+/-0.060', 
I,)2. 70. 
~ 


I. 
'\. 


ALdited by: L ~~ 
, 


Date: /2 -/ ...::!x:J 


122.70 


2.240 


2.180 


2.180 


2.208 


2.234 


2.253 


2.272 


2.299 


0.063 


4.26 


RO.063 


RO.50 


" 
" 


lD 
wc 


'-'-!!' 


.- 
.~~ 
W/O: 
WORK ORDER CHANGES 
, -. 


DATE 
STEP 
~PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Approval ~~ 
Chief Eng / 
Prod MQr 
QC Inspector 


\ 
" 


,., 


- 
- 


• 
. 
.. 


h~~~"~7'~~~ 
,..-.~:;,,:,,~:::2=',~";'-- 
.. 


r 


l 
..!.•.•..•. 
'.::.':J. 
Dart Aerospace Ltd 
~ ;.. 
.~.. 
.,,= 


;.. 


~" . 


Part No: 


Resolution: 


PAR#: 
_ 
Fault Category: 
NCR: Yes No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CON FORMANCE (NCR) 
., 
,,'., 
~ 
- 
...•. 
. 
Corrective Action 
Section B 
DATE 
STEP 
~escription 
of NC 
, 
Verification 
Approval 
Approval 
..•. Inilial 
Action Description 
. 
- . 
Sign & 
QC Inspector, 
T 
ot:. 
SeCtion A 
y 
Section C 
Chief Eng 
"Chief Eng 
Chief Eng 
~ , 
Date 
-'" \ 
' . 
/ 
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/ 
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. 
- 
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wi' 
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~ 
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-/-~ 
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.. 
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NOTE: Date & initial all entries 


H:\fFORMS\Quality.Assurance\approved 
QA\NCRWO 
RevE 
"~.:; 


! • • 
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ULTRA SONIC MEASURMENTS 


.iJ'1 
ISL( 
11A1 
t 
t.,1 
,,/-1U 
. 7{) 
(If 
0 
\/fS 


?,en,...?1-(~ - '1 ~ll 
717 fnt1 
t::'}VII''J-1t 
1./ 


Side 


A. 


B 


ry., 
.'.-= 


LOCATION 
on tube 


• 


Rl 


t/) 
I 
\ \ :J, 1 
.Ilo 


'1/ 
/ 


/ 


R2 


,Ire(,; 
./~7 
,ft;7 
, 10'7 


Part number 


Batch number 


Measured 
By 


iJ 


R3 
R4 


.. 
• 


t.~ • 


I •.•0 
.., 
r 


•• 


A 


C 


B 


D 


3 
4 
5 
6 
7 
8 
I 


Item 
Qty 
Part Number 
Description 


I 
-241 


1 
x 
0350-748-241 
CROSSTUBE 
ASSEMBLY 
(AS 3501355 HI AFT) 
ill 
2 
1 
06015-125 
CROSSTUBE 
(OR 06016-125\ 
3 
2 
03502-1 
SUPPORT 
4 
2 
02856-400-710 
ABRASION 
STRIP 
- 
5 
1 
AELS-1032-225 
INSERT 
6 
1 
NAS1149D0363J 
WASHER 
(OR AN96OJ010) 
~ 
2 
MS21920-20 
CLAMP 
(PER 
OART SPEC. 
M-MS21920-20l 
8 
1 
MS27039-1-10 
SCREW 
733rv? 


GENERAL 
NOTES: 
ei.(I ('()rf6l '3 I 


L0. 
1) 
MATERIAL: 
MANUFACWRED 
FROM D6015-1250R 
06018-125 
FINISHED LENGTH = 122.700xQ.06 
- 
2) 
FINISH: 
MAGNETIC PARTICLE INSPECT PER DART OSI 038 42 
~DMIUM 
PLATE PERAMS-QQ-P-416B. 
CLASS 1, TYPE II 
PRIME INSIDE AND OUTSIDE PER DART OSI 0054.2 
I-- 
..• 
PAINT OUTSIDE PER DART OSI 0054.2 
3) 
TOLERANCES ARE PER DARTOSI 018 UNLESS OTHERWISE 
NOTED. 
4) 
UNITS: 
INCHES UNLESS OTHERWISE 
NOTED. 
RELEASED 
5)' 
BREAK SHARP EDGES: 0.005 TO 0.010 MAX 
SF IDENllFlCATION: 
DART PART NUMBER "0350-748-241" 
AND BATCH NUMBER ON INSIDE OF CUFF 
.. 
2011-~£ 
PER DARTOS! 
044 6.4 (VIBRAllNG 
STYLUS) 
7) 
WEIGHT: 29.851bs 
8) 
PART!S 
SYMMETRIC ABOUT CENTERLII'E, 
EXCEPT FOR 00.297 
HOLE. 
9) 
RUN CUTTER OFF PART WHERE INDICATED. 
BLEND OUT ALL EDGES FROM MACHINING 
LONGITUDINAL Y, TRANSI1l0N 
SHOULD BE SMOOTH. 
NOTE: ALL HOLES ARE DRILLED AFTER 
BENDING. 
10) BEND PROGRESSIVELY 
WITH A MINIMW 
OF 7 PASSES. 
MAXIMUM TUBE FLATTENING DUE TO 
BENDI NG IS 6% BASED ON 0.0. 
ADDHRCTESTOPTION(88-1)PERPAR09-040,ADD 
L0. 
11) HEAT TREAT 10 MIN. 180 KSI PER M1L-T-6736 ORAMS 
2759-1C AFTER TURNING. 
ACCEPTABLE TO 
F 
TWISTLIMIT(A8-1,Cl-3), ADD06015-125OPTION 
CP 
10.11.23 
VERIFY TENSILE S1lRENGTH BY HARDNESS TEST PER ASTM E18 TO 40-45 HRC. 
(C8-1),STOCKDIMNOWMACHINED(01-4) 
12) I NSTALL 02856-400-710 
ABRASION STRIPS WITH A GAP ON BOTTOM SIDE OF CROSSWBE, 
REVISEGENERALNOTES:UPDATETOCURRENT 
- 
CENTERED OPPOSITE 03502-1 SUPPORT, PER aS! 035. 
E 
STANDARDS:RELOCATEDFLAG#6 PERPAR08-046 
RF 
09.09.30 I- 
13) EXTREME CARE MUST BE TAKEN TO PROTECT THE OUTSIDE SURFACE OF THE WBE. 
THE 
(ZN A8-3): ADDTOLERANCES(ZNC6-3,02-3) 
OUTSIDE SURFACE MUST BE SMOOTH AND F1REEFROM SURIFACE DEFECTS SUCH AS SCRATa-lES, 
0 
MAG.PARTICLEANDCADPLATEASMFD. 
CP 
06.10.31 
NICKS, OR DENTS. DEFECTS UP TO 0.005" MAY BE BLENDED OUT LONGIWDINALLY. 
C 
ADDCADPLATING 
CP 
06.08.14 
CIRCUMFERENTIAL 
GRIND MARKS ARE UNACCEPTABLE. 
WHEN DRILLING HOLES EXTREME CARE 
8 
ADD 06018-125& PRIMEANDPAINT 
CP 
06.06.30 
MUST BE TAKEN AND CAREFUL DEBURRING PERFORMED TO ENSURE A CLEAN HOLE WITH NO 
A 
NEWISSUE 
CP 
06.03.31 
CRACKINGICH 
PPINGIGROOVES. 
14) TOROUE CLAMPS 60 TO 80 IN-LB. ENSURE AT LEAST 1.5THREADSSHOWINGINSAFETY 
AND THAT 
REV. 
DESCRIPTION 
8Y 
DATE. 


NUT HAS NOT BOTTOMED-OUT 
AFTER TORQUING. 
DESIGN 
.~ 
DART AEROSPACE LTD 
L0. 
15) MAX TWIST AFTER BENDING: WITH XWBE 
LAYED FLAT ON SURFACE, THE DIFFERENCE BETWEEN 
DRAWN 
~ 
HAWKESBURy,ONTARIO,CANADA 
CUFF HEIGHTS F1ROMTHE SURFACE MAYBE 
NO LARGER THAN 0.25 (ZN CI-3). 
CHECKED 
DRAWINGNO. 
REV, 
F 
MFG.APPR. 
7- 
0350-746-241 
SHEET1 OF4 


APPROVED 
.., 
TITLE 
SCALE 
DEAPPR. 
"" 
CROSSTUBE 
(AS 3501355 HI AFT) 
NTS 


DATE 
10.11,23 


COPYRIGHT 
€l2OOGIBY 
DART AEROSPACE 
LTD 
'I«S~NT~PR"""'IliNllOet:NlDEft1IAl.""''''$l,IPf'UEDOIITMt:ViPo'lCISCXlNOITIO!IITl<At"1$ 
NOTTOIlEU~EllFORNtfI'\ltP03E0RlXP\8)Oll.COMl"IJ"ClotmrOUl10T>EtI;~wr1NOO' 
~F'Ell!I<ISSOH~OMn'AERO$I'ACE~T1), 
. 


o 


C 


B 


A 


8 
7 
6 
5 
4 
3 
2 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod MQr 
QC Inspector 


PAR#: 
_ 
Part No: 
Fault Category:'_______ 
NCR: YesNo DQA: __ 
Date: 
_ 


Resolution: 
Disposition: 
QA: NlC Closed: 
Date: 
_ 


.' 


NCR: 
~ 
WORK ORDER NON-CONFORMANCE 
(NCR) 
- -~ .. 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Action Description 
Sign & 
Section A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


... 
'" 
~OTE: Date & Initial all entries 


'()i:\fFO~MS\QUality 
Assurance\approved QA\NCRWO RevE 


.. 


.0 


C 


B 


A 


8 


8 


SECTION 
A.A 
D4-2 
SCALE4X 


7 


6 


03502-1 
SUPPORT 
REF 


IJD 
02858400-710 
ABRASION STRIP 
REF 


6 


5 


INSTALL AFTER FINISH: 
AEl!::-1032-225 
INSERT 
NAS114900363J 
WASHER 
MS27039-1-10 
SCREW 


0350-748.241 
ASSEMBLY 
DETAIL 


4 


3 


OD 
03502-1 SUPPORT 
MS21920-20 CLAMP 
2Pl 


DESIGN 


DRAWN 


CHECKED 


MFG.APPR. 


APPROVED 


DEAPPR. 


DATE 
10_1123 


3 


2 


0350-748-241 
BENT TUBE 


R 
ElEASEn 


, 
Z011~ 
18 I!J 


DART AEROSPACE 
LTD 
HAWKESBURY. ONTARIO, CANADA 


DRAWING NO. 
REV. F 


D350-748-241 
SHEET 2 OF 4 


TiTlE 
SCAlE 
CROSSTUBE (AS 350/355 
HI AFT) 
NTS 


COPYRlGKT 
02006 
BY DART 
AEROSPACE 
lTD 
TI(lSllOQJlr9lTl:I.l"/OII.TfAND~I~.~ISSlJl"'l.EOONtM!ex~"E3SCOOT1OOlnuTltlS 
"OTl'l'lnUSBl~Oll.-'''VFlf'O!\ll(lllCoPCllOR~U...c.,.Tt.lllOoHrOnt'.lll'£fl3ONWlr.oouT 
WllrnE>lI'ERU's.sxlOl_()All;T~ElTt1 


2 


o 


C 


B 


A 


.,., 


j 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
DATE 
Chief Eng / 
Prod Mar 
QC Inspector 


Resolution: 
_ 


Part No: 
PAR#: 
_ 
Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
" 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Action Description 
Sign & 
Section A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


• 
NOTE: Date & initial all entries 
, 
' 
p-i:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 
, 
~~,...J-.-- 
~=-=-----=--=-=_-=- 
=... 
_ 


• 


8 
7 
6 
5 
4 
2 


c 
CUFF. NS 
REF 


0.25 MAX TWIST 
AFTER BENDING 
(NOT SHOWN 
TO SCALE) 
ODiQ. 


CUFF, FS 
SHOWN TWISTED 
REF 


o 


31.35'0.13 


8-"\ 


D350-748-241TRN 


CD 
00.297 THIS SIDE ONLY, 
THRU ONE WALL ONLY 


40.90%0.13 
41.34tO.13 


L 


1269 


R16.0 
=---l 
t1.0 
202 
REF 
(514mm) 
~ 
TO START OF BEND 
I 


I 
I 


I 
I 


I 
I 
I 
ct 


:1 


32.98 
to.13 


o 


c 


82.66 to.25 


00.323~~ 
THRU, TYP 
HOLE TO BE ALIGNED 
WITHIN to.001 
OF HOLE 
ON OTHER SIDE OF CUFF, 
TO BE DRILLED AFTER BENDING 
A 


B 


..•. 
"~ 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DRAWING NO. 
REV. F 
0350-748-241 
SHEET 3 OF 4 


TITLE 
SCALE 
CROSSTUBE 
(AS 350/355 
HI AFT) 
NTS 


COPYRlGHT~ 2006 BY DART AEROSPACE LTD 


TlftSOOClJ:IEHTlS_AreNlllCQltO'lllOllW.AIClSSlPPUE!IOI'<ntI!:f)<PltESSCONOll1OllTl1olTlflS 
IIOTTO.VS£DFOR.wr~~~e::="~~0:n6~wri>il:m 


DElEAS 
E";~ 
n 2011 -01- 1 ~ 


DESIGN 


DRAWN 


CHECKED 


MFG.APPR. 


APPROVED 


DEAPPR. 


DATE 
10.11.23 


D350.748.241 
BENDING AND DRILLING DETAIL eN> 


-----L 
0.780 
0.500 
rCr\-& 
~GJ 
VIEWB-B 
SCALE4X 


C2-3 


B 


A 


8 
6 
5 
4 
2 


- ~11't._+_. 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


,""" 


Resolution: 
_ 
Date: 
_ 


Part No: 
PAR#: 
_ 
Fault Category: 
NCR: Yes No 
DQA: __ 
' Date: 
_ 


Disposition: 
QA: NlC Closed: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
DATE 
STEP 
Initial 
Action Description 
Sign & 
Approval 
Section A 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


, . 
... 
, 
• 


<IJ 
NOTE: Date & Initial all entries 
, 
, 
~:\fFORMS\Quality 
Assurance\approved QA\NCRWO RevE 


J 


~ 
• 
'. 


8 
7 
6 
5 
2 


o 


<t 
SYM 


/ 
I 
2.299:8.~ 


\ 
L£\ I ;' 
"_3/ 


~ 
SEE DETAIL ~ 


R100 
"I- 


TRANSITION 
\ 


2.27~&: 
2.253:.l'~ 
MIN WALL 0.107 
2.180t~ 
r 


C~N;T --it-- CO~S6ANT -----r--::- 
U~~~~ 
-----.-....---------- 
UNIFORM TAPER 
II 
I I 
~~~SITION 
R100 
2.180:J'~ 
TRANSITION 


I 
en 
.., 
~ 
:::> 
0 
u.O 
~ 
~ 
2.240:f= 
li'~ 
~ 
:is 
c 
::fu. 
~ 
~ 
.0 
SEE DETAIL 
C 
"'0 
Z 
A6'" 
W 


o 


A 


B 


T 


2.299 REFJ 


DETAILD: 
TAPER 
RUN"()FF 
C3-4 
NOT TO SCALE 


DART AEROSPACE 
LTO 
HAWKESBURY, 
ONTARIO, 
CANADA 


DRAWING NO. 
REV. 
F 
0350-748-241 
SHEET 4 OF 4 


TIn.E 
SCALE 
CROSSTUBE 
(AS 350/355 
HI AFT) 
NTS 


COPYRtGHT C12006 BY DART AEROSPACE LTD 
':T~:~~~~'=";:~O':~~~~~" 
WIll~~'ltQUONI:f#£AOSI'.ocEUI) 
, 


DESIGN 


DRAWN 


CHECKED 


MFG.APPR. 


APPROVED 


DE APPR. 


! DATE 
10.11.23 


A'''' 
'~LcASEn 
Ii 2011 -01- 1 ~ 


DETAILE: 
CUFF TRANSITION 
NOT TO SCALE 


D350-748-241TRN 
TURNING DETAIL 


AJ'" 


C6 .•• 
DETAIL C: 
CROSSTUBE 
CUFF 
SCALE 3X 


4.26>(J.03OFROM END OF 
TUBE TO START OF RAD 


RO.063 


0.063 


~T) 


CHAMFER AS REQUIRED 
FOR TOOLING 
LEAVING 
0.062 REF MIN EDGE 
DISTANCE. 
ENSURE 
CHAMFER TOOL PATH 
RUNSOFFI.D. 


A 


B 


8 
6 
5 
4 
3 
2 


l. 
~ 
__ _ 
. ..-..J 


i"r~~ 
, 
~. ~ 
" 
Dart Aerospace Ltd 


,.. -- 
W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Approval' 
Chief, Eng / 
Prod Mgr 
QC Inspector 


"~ 


'" 


I- 


Resolution: 
_ 


Part No: 
PAR 1#: 
_ 
Fault Category: 
NCR: Yes No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Oate:' 
_ 


Oate: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Action Description 
Sign & 
Section A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
: ~. 
• 


. 
, 


• 
. 
. 
...•' 


.r 


;<c 


~~U'~~~ 
.."" ......•.. 


o 


• 
NOTE: Date & initial all entries 
~ . 
..: 
. 
~eH:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


> 


• 


1000 E. Mermaid La., Wyndmoor (Philo.) PA 19038-8093 
Tel. (215) 233-2600 
Fax (215) 233-5653 


SOLD TO 


Certification . 
...;..~t~' 
.... 


Dart Aerospace 
Ltd. 
1270 Aberdeen 
Street 
Hawkesbury, 
ON K6A lK7 
March 28, 2012 


I 
'. 
, 
1(' 


Metlab Shop Order No: 


Purchase Order: 


Description: 


Part No.: 


Quantity: 


Weight: 


Material: 


Specifications: 


71502 


16386 


Crosstube 


D350-748-14lTRN 


4 Pieces 


160 Pounds 


4130 Alloy Steel 


Harden and temper to 180 KSl minimrun ultimate tensile strength 
lAW MIL-T-6736 


! 


This is to certify that the above parts were processed as indicated above and conform to the 
specification 
requirements. 


Results: 
l 
II 
I 


( 
Ultimate Tensile Strength: 
\ 
181/188 KSl* 


*Convertdi 
from 40/41 HRC surface hardness 


**StraightneE'reqUirement 
waived by Dart Aerospace Ltd 
. 
. ~.I, 


ME~ rJ~r 


Quality Representative 
\'"". 
k Jenkins 
MERCURY CONTAMINATION :During the heat treating process, 
testing and inspections, the . '. U;~il 
not come in direct contact with 
mercury or any of its comp .rinds nor with any mercury containing device, . 
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••• • • 
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.•.... '(:.... 
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""- 
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,'_ .. ,'-. 
"" 


SOLD TO 


Dart Aerospace Ltd. 
1270 Aberdeen Street 
Hawkesbury, 
ON K6A 1K7 


-~- 


• 
--_. ~- 
-~--- 
- -._--_.-_."----- 
,-- 


1000 E. Mermaid 
La., Wyndmoor 
(Phila.) 
PA 19038-8093 
Tel. (215) 233-2600 
Fax (215) 233-5653 


March 28, 2012 


• 
t 
• 


Metlab Shop Order No: 


Purchase 
Order: 


Description: 


Part No.: 


Quantity: 


Weight: 


Material: 


Specifications: 


71503 


16353 


Crosstube 


D350-748-141 
TRN 


14 Pieces 


730 Pounds 


4130 Alloy Steel 


Harden and temper to 180 KSI minimum ultimate tensile strength 
lAW MIL-T-6736 
I 


.' 
i 
. '/ 


This is to certify that the above parts were processed 
as indicated above and conform to the 
specification 
requirements. 
. 


Results: 
ii( 


+ 


Ultimate TeJsile 
Strength: 
181/188 KSl* 
I 


*Converted 
from 40/41 HRC surface hardness 


**Straightneg~eqUirement 
waived by Dart Aerospace Ltd 


1 
: . 


, " 


€ 


:/ 


• 
'~ . 
,~'~~+<,.t',~::' 
.,,~:;;;: 
,(;~-, 
.. 


.; 


.. ~, 
.•. 
-•... 
- 


.•.•.•. 
t.. 
'1¥~.. 


